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23,182/62 
12Claims?(Cl?313?178) 

This application is a continuation-in-part of our co 
pendingapplication Serial No.314350,fled October7, 
1963,nowabandoned. 
This invention relates to the production of atomic 

Spectra,and in particular to electrical discharge lamps 
whichareusedinthe production ofsharpatomicspectral 
lines of highintensity,These spectral discharge lamps 
find applicationsin manyfields ofspectroscopy,particu 
larlyatomicabsorption spectroscopy,andalso provide a 
convenient Source of reference spectra for wavelength 
calibration orforlineidentification, 
Itispresentiywelknowntoproduceatomicspectraby 

neans of discharge lamps oftwogeneraltypes,In the 
firsttype,atomic vapour ofthe elementthe spectrum of 
whichisrequired,isproduced byvaporisingasmalquan 
tity ofthe elementbymeans ofanelectricaldischarge of 
suficientintensitywhichisstruckbetweentwoelectrodes 
of the dischargetube?Thismethodisonlysuitablefor 
the production of the atomic spectra ofelements which 
have appreciable vapourpressuresattemperatures below 
the softening point ofthe gass orsilicaenvelope ofthe 
dischargetube?Suchelementsare,forexample,sodium 
and mercury,It has not been found possible to adapt 
thistype of discharge lamp to the emission of atomic 
spectra of high melting pointmetalssuchasiron,nickel, 
manganese,copperand others? 
The secondtype of discharge lamp at presentin use 

isthe holow-cathode discharge lamp,in which the cath 
ode is shapedin the form of a holow cylinderand is 
made ofamaterialwhich consistswholy orparty ofthe 
element the spectrum of whichitis requiredto obtain? 
Thistype oflamp sufersfrom the principaldisadvantage 
thatthe electricaldischarge betweentheanode and cath 
ode servesto generate or produce an atomic vapour by 
sputteringfrom the cathode,and alsoto Supplythe ex 
citation,whichis necessary forthe production ofatomic? 
spectra,to atleast some of the atoms in the vapour, 
Thesetwofunctionsofthedischarge cannotbeseparately 
controled,anda variation in one parameter ofthe dis charge,e.g.currentorpressure,wilafectbothfunctionS. 
Theamountofatomic vapourproduced must be limited 
torelativelysmalquantitiesifthe widthsofthespectral 
linesarenotto beincreased byself-absorption andreso 
nance broadening,Thusthe discharge current thatcan 
beused,andthereforethe degree ofexcitationthatcan be 
imparted to the atomic vapour,are similarly limited? 
Consequentlytheintensitiesofthespectraemittedbysuch 
dischargelampsarenecessariylimitedifsharplinesare 
required? 
?tisthe main object of thisinvention to produce an 

atomicspectrallampinwhichthe production ofanatomic 
vapour by cathodic sputtering,and the excitation of the 
atoms of the vapour,can be controled Separately and 
independenty,Thispropertyisparticularyusefulwhere 
itis desired to produce atomic resonance lines of high 
intensity,The term“resonance lines”may best be ex 
Plained with reference to the known state of the art? 
Thusitiswel known that,ifradiation from an atomic 
spectra1Hghtsource characteristic of agivenelementor 
elements,isalowed to falon an atomic vapour of the 
same elementorelements,selectedlinesin the Spectrum 
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2 
emitted bythelightsourcewilbepartialyabsorbed by 
theatomic vapour,Intechnicalpadancesuch inesare 
referred to asresonance lines. Otheraimsandobjects 
oftheinvention wilbecomeapparentfrom theensuing 
deScription? - - 

The invention provides anatomic spectral1amp,in 
which an atomic vapour can be produced by cathodic 
Sputteringcaused byafrstelectric discharge,and where 
intheatomsin Saidvapourmaybeexcited byasecond 
electric discharge. 
Accordingto oneaspectoftheinvention thereispro 

vided anatomic spectrallamp comprisingafrstset of 
electrodes adapted to produce afirstelectric discharge 
whichgives riseto anatomic vapourbycathodicsputter 
ing,andasecondsetofelectrodes,arrangedandadapted 
to produce a second electric discharge which passes 
through the atomic vapour,wherebythe atoms in the 
vapour may be excited. Preferably the cathode of the 
first Set of electrodesisa hoHow cathode,Preferably, 
toothe SaidfrstandSecondsets ofelectrodesareelectri 
caly isolated one from the other,Preferably also the 
electrodes ofthesaidsecondset ofelectrodesaresoar rangedthatthe dischargetherefromisconcentratedina 
beamand passesthroughtheatomicvapour producedin 
the vicinity of the cathode ofthe frstset ofelectrodes. 
Itis desirable thatthe electrodes of Said Second set of 
electrodesare partlyenclosedinenvelopes,whichcan be 
madefromgasstubing,althoughaswilbedescribedlater 
metalenvelopes maybeadvantageouslyemployedincer 
tain Constructions? * 

The invention alsoincludesa method for,producing 
atomic spectra of an elementorelements,which com prisesthe steps of strikinganelectric dischargein a me 
dium containingarare gas at low pressure,producing 
anatomic vapourofsaidelementorelementsbycathodic sputteringcausedbythedischarge,andexcitingtheatoms 
of?said vapour by passing a second electric discharge 
throughthe vapour, · 
An atomic spectral lamp accordingto thisinvention 

permits the amount ofatomic vapourgeneratedin the 
1ampto becontroHedindependently ofthe degree ofex 
citationimparted to theatoms of the vapour,Itisthus 
?ossible toincrease the excitation withoutincreasingthe 
amountofatomicvapour,wherebyintenseresonancelines 
can be produced from atomic vapours at1ow partial 
pressures,avoiding any increase in the widths of the 
emitted,spectrallines due to either self-absorption or 
resonance broadening,In practice,atomic Spectra ofin 
tensitiesupto1000timesthosepreviouslyobtainablefrom 
knownapparatushave beengenerated,while maintaining 
the linewidthsoftheresonancelinesatValuesofthesame 
orderasthat previously obtainable onlyatthe lowerin-” 
tensities, 
In orderthattheinvention maybe morefuly under 

stood,fourelectrical discharge lamps constructedin ac 
cordancewith theinvention wilnow be describedin de 
tailby way ofexample withreference totheaccompany 
ingdrawings,in which: 
FIGURE1 isa perspective view of one form of the 

atomic spectrallampin accordance with thisinvention; 
FIGURES2and3aresectionalviews alongthe lines 

2?2and3?3,respectivey,in FIGURE1; 
FIGURE4isa perspective view of an alternative de 

sign of an atomic spectrallampin accordance with the 
invention; 
FIGURES5and6are sectionalviews alongthe lines 

5?5and6?6,respectively,in FIGURE4; 
FIGURE 7isa sectionalview of a 1ampsimiarto 

thatshownin FIGURES1to3,showingamodifedelec 
trode assembly; - 

FIGURE8isa perspective view ofafurtheralterna 
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tivedesignofanatomicspectrallampinaccordancewith 
thisinvention; FIGURES9and10aresectionalviewsalongthe lines 
9?9and10?10,respectively,in FIGURE8? 
The1ampshownin FIGURES1,2and3 comprisesa 

generalycyindrical,transparentglassenvelope10 which 
enclosestwo pairs of electrodes,The electrodes are mountedandsealedintheendsurface110ftheenvelope 
10,whiethe otherend surface12Servesasa Viewing 
window,through whichthe spectra produced withinthe 
envelopemaybe observed,Anevacuatingpassage13is 
alsoformedinthe end Surface11? 
Theenvelope10housesafrstpair ofelectrodes14,15 

andasecond pairofelectrodes16,17;each of the elec 
trodesbeingdisposedin thelongitudinal direction ofthe 
envelopes,Thehollowcylindricalelectrode14ismounted 
centralywithinthe end surface 11?Itis made wholy 
orin partoftheelementorelementsthespectra of which 
areto begenerated bythe lamp?The electrode 15is 
in the shape of a rod,and is located adjacent to the 
cyindricalelectrode14? 
The electrodes16,17ofthe second pair ofelectrodes 

are somountedin the end surface 11 of the lamp that 
theyaredisposeddiametricalyopposite eachother,Both 
theseelectrodesareinthe shape ofrods,which have their 
.innerends ortips18,19 bentslightly So asto point to 
wards each other,and are surrounded for their entire 
1ength bytubularprotectivecovers20,21,Each ofthese 
tubular coversisalsomade ofglassandisfused to the 
base surface11atone end,butis open atthe Otherend 
thereof,ie.theend whichisfacingtowardsthe viewing 
window12,Anaperture22isformedinthewallofeach 
tubular cover20,21 beinglocated adjacent to the tip 
18,19oftherespective electrode 16,17. Outside each 
tubular coverthereisa shield23whichis disposed Over 
the aperture22?The shield23 hasageneraly centraly 
1ocated opening24;the arrangement beingthatthe elec 
trodetips18,19,theapertures22inthetubularcovers 
20,21 and the openings 24in the shields 23 are al 
alignedinastraightline?ascan beseenfrom FIGURE2? 

In ordertopreparealamp foruse,itisatfirstevacu 
ated ofairthroughthe passage13,andisthenfledwith 
a raregas,suchas helium,neon,argon,or mixtures of 
thesegases,atapressureofthe orderof1mm.ofmercury? 
After the normal“outgassing”and other standard dis 
charge tube conditioning processes the evacuating pas 
sage is Sealed,as shown in the drawings,whereafter 
the lampisreadyfor operationaluse, 

Apotentialdiference of Several hundred voltsis now 
applied to the electrodes14,15in Such a waythatthe 
electrode14isthe negative electrode or cathode,while 
electrode15isthepositive electrode oranode,This has 
the efect of striking up an electrical discharge between 
theelectrodes,andthedischarge current,whichisusually 
in therange of1?100 ma,ismaintained byit,The cur 
rentsupplied forthis discharge is usualy unidirectional 
but may be smooth or pulsating,Itisalsopossible to 
use an alternating current Supply butin this caseit will 
be understood thatsputteringwilloccurfrom the holow 
electrode 14only duringthe half-cycle when this elec 
trode is negative with respective to the electrode 15 
Underthe abovementioned pressureconditionswithinthe 
envelope10 ofthe lamp the discharge hasthe efect of 
givingrise to cathodic sputtering,in which theatoms of 
the cathode14are sputteredand formanatomic vapour 
Within the cathode andin the inter-electrode space 25, 
Thistype ofdischargeis knownasa“holowcathode dis 
charge”since when viewed through the end window12, 
the inside of the cathode 14appears luminous,andthe 
luminous atomic vapour which contains some atoms 
which have been suficienty excited bythe discharge to 
produce Spectra,exhibitsatomic spectrallines character 
istic ofthe elementorelements of whichthe cathodeis 
nade? 

ASecondelectric dischargeisthenstruck betweenthe 
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4 
electrodes16,17,This discharge may be eitheralter 
nating,pulsatingorunidirectional,Apotential difer 
ence6fseveralhundredvoltsismaintained betweenthe 
electrodes16,17in ordertogeneratethe discharge whie 
thedischargecurrentwhichpassesbetweentheeectrodes 
isintheregion between1and1000ma?It wilbeappre? 
ciatedthat,because ofthegeometricalarrangement of 
theelectrodetips18,19,theapertures22inthetubular 
covers20,21,and the apertures24in the shields23, 
thedischargepassingbetweentheelectrodes16,17iscon 
fnedintoanarrowbeamwhichpassesacrossandthrough 
theatomicvapourgeneratedbycathodicsputteringinthe 
inter-electrode Space25. - 
The powersuppiesforthe two dischargesare Soar 

ranged thattheyare essentialyelectricalyisolated from 
eachotherand thusitisnotpossibleforanyappreciable 
discharge currenttopassfrom eitherelectrode 14Or15 
to eitherelectrode16 or17. 
Theseconddischargeservestoexcitemanymoreatoms 

inthevapourproduced bythefrstdischarge,andthere 
byincreasestheintensity oftheradiation whichisemitted 
whenthese excitedatoms return to a lowerstate of eX 
citation(energylevel),ortothegroundstate?Sincethe 
second discharge does notafect appreciablythe total 
number ofatomsin the vapour,there is noincreaSe in 
the widths of the spectrallines due to self-absorption or 
resonance broadeningefects,which could bethe caseif 
theintensity ofthe atomic spectrallinesis Soughtto be 
increased merely by increasingthe severity ofthe first 
discharge, 
The envelope of the discharge lampis usualy made 

from glassorsica,andtheviewingwindowmaybemade 
of anyappropriate transparent material,Such as glass, 
quartz,fusedsica,sodium chlorideetc.,accordingtothe 
region ofthe spectrumin which theemission Spectraare 
to be observed,Ifrequired,the emission spectra gen 
erated bythe lamp can be observed by lookinginto the 
1amp and atthe inter-electrode space25in a direction 
transversetotheaxis ofthe1ampi.e.asindicated bythe 
arrow26in FIGURE3,However,in practiceitisfound 
thatboth the wallsofthe envelope,andany observation 
windowslocatedin theimmediatevicinity ofthe cathode 
14become quicklycovered byan opaque,sputtered lay 
erof the cathode material,The end window12,how 
ever,is1ocated suficientlyfarawayfrom the source of 
sputteringforitnotto beafectedbythis deposition,and 
itis therefore preferable to use itfor obServation pur 
DOSeS. 
FIGURES4,5and 6illustrate an alternative design 

Of Spectrallampin accordance with thisinvention,and 
this wilnow be describedbriefy,Asin thecase ofthe 
previous1amp,theenvelope36 housesafrstset ofelec 
trodesandaSecondset ofelectrodes,The frstsetcom 
prisesa hollow cylindricalcathode3? andan anode32, 
both of which are mountedin the base 33 ofthe en 
VelOpe39,The rod-like electrodes34,35 ofthesecond 
Set ofelectrodesare disposedina directiontransverseto 
the axis oftheenvelope,andaremountedwithinmutual 
ly oppositelylocatedre-entrantportions36,37whichare 
formedin the side wals ofthe envelope?Theelectrodes 
34,35themselvesarealso surrounded bytubular pro 
tective covers38,39 which extend beyond the tips40, 
410ftheelectrodesandare openattheirinnerends,As 
inthe case of the previously describedlamp,thetips40, 
41 ofthe Secondset ofelectrodesare locateddiametrical 
1y opposite each other,relativelytothe cross-section of 
theenvelope30. 
The base Surface33 also accommodatesan evacuating 

Dassage42,whichisseakdafterthe lamp has been pre 
paredreadyforuse,The otherendsurface43isutized 
asa convenient observation window,andisspaced suf 
ficientlyfar from the cathode31to avoiddeposition of 
Sputteredcathodematerialthereon. 
The operation ofthe atomic spectral ampshownin 

FIGURES4,5and 6isexactiyanalogoustothemode 
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of operation previously described,and does notthere 
?ore have to be repeated here,Asin the case ofthe 
frstlamp,thetubular protectivecovers38,39serveto 
protecttheelectrodes34,35frombeingfouled bydeposi 
tion thereon ofsputteredmaterial,andalsoservetocon 
Centratethe Second dischargeintoaconfined beamwhich 
Passesthroughthe sputteredatomic vapour, 
Accordingtoone preferredaspectoftheinvention the 

cathode of the secondset ofelectrodesisalsoa holow 
cathode?It has been observed experimentallythatthis 
arrangementtendstoimprovethe stabity ofthesecond 
discharge?In cases wherethe second dischargeisalter 
nating,both electrodes of the second set ofelectrodes 
maype holow,ie.intheform ofholowcylinderswhich 
are closedatone end, 
Ithas beenfoundthatwhensecondaryelectrodescon 

Sisting simply of a wire orrod of metal,as shown in FIGURES1to6,areused,certaindificultiesmayarise, 
due tothe comparatively high voltages(ofthe order of 
Severalhundredvolts)requiredtomaintainthesecondary 
discharge whenthe lampisin operation,Atsuch volt 
ages the power dissipation of the secondary discharges 
becomes considerableas does the heatgenerated within 
thetube bythe discharge,and dificultiesarisein provid 
ingfortheadequatedissipation ofthisheat,especialy? 
the holowcathodeorthe lamp containsorismade from 
alow melting metale.g,Zincorcadmium,Furthermore, 
at these high voltages there is considerable sputtering 
from thesecondaryelectrodes, 

Itis therefore desirable to modifythe nature ofthe 
SecOnd set ofelectrodes,particularlywithaviewto1ow 
eringthe Voltagerequiredtomaintain the Secondary dis 
charge and,conSequently,the power dissipation within 
the lamp?Considerable advantagesariseifatleastone 
of the electrodes ofthe second set(the cathode)is of 
the coated type,in which the surface oftheelectrodeis 
coated with a thermionicaly emissive material,Such 
materialsare wel knownascathode coatingsinthewac 
uum tube artandinclude the oxides and carbonates of 
certain metals,notably the alkaliand alkaline earth 
metals, 
The present invention,therefore,also provides an 

atomicspectral1amp ofthetype hereinbefore described 
wherein the Secondelectric dischargeisproducedbetween 
electrodesatleastone of whichiscoated with atherm 
ionicalyemissive material? 
The presentinvention alsoincludesanatomic spectral 

lamp as hereinbefore described,wherein at leastone of 
the electrodes of the Second setisatleast party coated withathermionicallyemissivematerial? 
The coatedelectrode maybe ofany convenientform, 

suchas,forexample,arod,tube or helix,Theelectrode 
may be ofthe coldtype oralternativelymaybeadapted 
to be heatedin known manner,e.g,indirectlyinthe case 
oftubularelectrodes,by means of an electricaly heated 
flament within the tube,or,in the case ofan electrode 
which isitself a helicalflament,by passingan electric 
currentdirectlythroughtheflament? 

Preferablythe electrodes ofthe second setare party 
enclosed in protective envelopes?Such envelopes are 
preferably made of metalandare shaped andarranged 
Soasto concentratethe Secondary dischargeintoabeam 
which passesthrough theatomic vapour producedinthe 
Vicinity of the cathode ofthe firstset ofelectrodes by 
the primary discharge. 
In order thatthis modification of the invention may 

be more fuly understood,two presenty preferred dis 
charge lampsin accordance with theinvention wilnow 
be describedin detail byway ofexample withreference 
to FIGURES7to 9oftheaccompanyingdrawings. 
The lamp shown in FIGURE7isidenticalin most 

respects with the lamp shown in FIGURE1 andin the 
interests of claritythe samereference numeralsare used 
to designateidentical components?The lamp comprises 
asbeforeanenvelope10enclosingtwopairsofelectrodes 
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mountedandsealedintheendsurface11ofthe envelope 
10,whilethe otherend ofsurface12servesasaviewing 
window,throughwhichthe phenomenatakingplacewith 
in the envelope may be observed,An evacuating pas 
Sage 13isaisoformedinthe end Surface 11? 
The envelope 10 housesafirst pair ofelectrodes14, 

15,the electrode14beingmounted centraly within the 
endsurface11and beingcylindricalinshape?Itismade 
wholy orin part ofthe elementorelementsthe spectra 
of which are to be generated by the lamp?The elec 
trode 15isin the shape of arod,andis located adja 
centtothe cyindricalelectrode14? 
The electrodes 116,117of the second pair ofelec 

trodesaresomountedinthe endsurface11 ofthe lamp 
thattheyare dispoSed diametricaly opposite eachother? 
Both these electrodesare in the shape of rods,which 
are providedattheirinnerendsortipswithsmalcoiled 
flaments118,119whichare coatedwithathermionical 
ly emissive material?The electrodes116,117aresur 
rounded for their entire length by tubular protective 
covers20,21,Each ofthesetubularcoversisalsomade 
ofglassandis fused to the base surface 11atone end, 
but may be open atthe other end whichis facingto 
wardsthe viewingwindow12,Anaperture22isformed 
in the wall ofeach tubular cover20,21 beinglocated 
nearto the flament118,119on the end oftherespec 
tive electrode 116,117. Outside each tubular cover 
there is a protective shield23 whichis disposed over 
the aperture22,The shield23 hasageneralycentraly 
located opening24;thearrangementbeingthattheaper 
tures22in the tubular covers20,21 andthe openings 
24in the shields23areallalignedinastraightline,as 
canbeseenfrom FIGURE7? 
The lampisprepared foruseinthemannerpreviously 

described, 
In use,a potentialdiference ofseveral hundred volts 

isappliedto the electrodes14,15to produceanelectric dischargeaspreviouslydescribed, 
The Secondelectricaldischargeisthenstruckasbefore, 

byapplyinga potentialofafew hundred volts between 
the electrodes116,117,This discharge may be either 
alternating,pulsating or unidirectional,Unlike the 
1amps of FIGURES1to3and FIGURES4and6 how 
ever,apotentialdiference ofabout10to50voitsissuf 
ficient to Sustain the discharge between the electrodes 
116,117. 
FIGURES 8,9and10iustrateafurtheralternative 

and presenty preferred design ofaspectra11amp having 
heated coated cathodes,andthiswilnow be described. 
The elements of the lamparealmounted on pinsin 

the base 50?Twosetsofelectrodesareprovidedasbe 
fore,ThefirstSet comprisesa holow cylindricalcath 
ode 51mounted onthe axis ofthe lampand supported bya clampingstrip52whichisinturnsupportedonthe 
ends of a pair of diametricaly opposed base pins 53? 
Another pair of base pins 54 extendsupwardsfrom 

the base of the lampand beyond the cathode 51?A 
Smal curved metal“fag”ortab 55iswelded to each 
of the pins54,the fags55formingtheanodes ofthe 
firstsetofelectrodes? 
The lower portion ofeach ofthe extended pins54is 

enclosed byasleeve56 made ofceramic material,The 
sleeve56alsoactsasa supportfora pairofmicadiscs 
57,58 whichare Securedtogetherinspacedrelationship 
by pins59 and ceramic spacers60,and whichareper 
foratedforthe passage ofthe cathode 51,the pins54 
andotherelements ofthe lamptobe described,These 
other elements comprisetwo metalelectrodeshields61, which passthroughandare Supportedbythediscs57,58. 
Each ofthe shields61,enclosesthe upperportion of 

one of the electrodes of the second set ofelectrodes, 
Each oftheseelectrodescomprisesanoxidecoatedcoied 
flament 63the ends of whichareelectricalyconnected 
to and Supported by a pair of extended basepins 64? ?hepins64areenclosedbyceramicsleeves62toprevent theoccurrence ofspuriousdischarges, 
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Anaperture 65,isformedin the walofeach shield 
61facingtheaxisofthe lampandashortnarrow metal 
tube 66isfixedintoandextendsfrom eachaperture 65, 
sothatthetubes66pointtowardseachotherwith their 
axesonadiameter ofthe lamp which passesa Smaldis 
tance above the cathode 51?The base 50 also carries 
anevacuatingpassage 67whichissealed afterthe lamp 
has been preparedready forusein the manneralready 
described, 
Theoperationofthe1ampshownin FIGURES8to10 

isanalogoustothe mode of operation ofthe lamps pre 
viously described,except that priorto the initiation of 
the secondelectric discharge,one of the flaments 63, 
i.e,thatwhichisselected toactasthe cathode forthe 
second discharge,isheated by connectinga Suitable low 
voltage electric supply across the appropriate base pins 
64,In atypicalarrangement ofthistype with a fla 
ment currentof5amperesat1 volt,the Second discharge 
can be maintainedwithavoltage ofabout10to 50Volts 
applied between the electrodes of the Second Set? 
The invention has been described byreference to two 

specific designs of atomicspectrallamps,but obviously 
theprinciple ofusingoneelectricaldischargeto produce 
anatomic vapour ofanelementorelementsby cathodic 
sputtering,and employinga Second electrical discharge 
to produce excitation of saidatomic vapour,can be ap 
Diedtolamps havingdiferentenvelope shapesandelec 
trode arrangements,Accordingy,the specific detais 
described herein by way of an example are notto be 
construed as limitingthe scope of the invention in any 
way. 
Weclaim: 
1,An atomic spectra11amp comprising a Seakd en 

velope containingararegasatalow presSure,firstelec 
trodemeanslocated within the envelopefor producinga 
firstelectric glow dischargewhichgivesrise to anatomic 
vapor by cathodic sputtering,second electrode means 
for producing a second electric glow discharge,Said 
Second Set of electrodes being So arranged within the 
envelope that Said Second discharge passes through Said 
atomic vaportherebytoproduce excitation oftheatoms 
in Said vaporgivingrise to enhancedemission of atomic 
Spectral radiation from Said atoms,and a transparent 
viewingwindowin the envelopethrough which the phe 
nomenainside the envelope may be observed, 
2,An atomic spectral lamp as claimed in claim 1, 

wherein Said frstand secondelectrode means are each 
comprised of apair ofelectrodeswith the electrodes of 
the Second set ofelectrodespartlyenclosedinprotective 
enVelopes. 
3,An atomic Spectral lamp as claimed in claim 2, 

wehrein the protective envelopesare providedwith con 
Stricted openings,whereby the electric glow discharge 
betweentheelectrodes ofthe secondset ofelectrodesis 
confinedinto a beam,which passesthrough theatomic 
Vaporin the vicinity of the cathode of the frst set of 
electrodes. 
4,Anatomic spectral lamp as claimed in claim 1? 

whereinatleastoneelectrode ofthesaidsecondSetisat 
least partly coated with athermionicaly emissive mate 
rial. 
5,An atomic Spectral lamp as claimed in claim 4, 

whereinthesaidcoatedelectrodeisprovidedwith heating 
meanswherebythecoatingoftheelectrodemaybeheated. 
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6.Anatomic spectrallamp as claimedin claim 4, 

whereinthesaidelectrodeisintheform ofatubeandis 
leatedbyaninternalelectricaly heatedflament, 
7.Anatomic spectrallamp as claimedin claim 4, 

wherein thesaidelectrodeisinthe form of a col or 
helixandisheated bythe passage ofan electric current 
throughthecoiorhelix? 
8.Anatomicspectrallamp comprisinga Sealeden 

velopecontainingararegasatalowpressure,frstelec trodemeans1ocatedwithintheenvelopeforproducinga 
frstelectric glow discharge,Said frst electrode means 
includingat eastone holow cathode whichisadapted 
togive?iseto anatomic vapor by cathodic sputering, 
secondelectrodemeansforproducinga Secondelectric 
glowdischarge,saidsecondelectrodemeans beingeleC? 
?icalyisolatedfromsaidfrstSetand beingsoarranged 
withinthe envelope thatsaid Second discharge Pases 
throughsaidatomic vaportherebytoproduce eXcitation 
oftheatomsinsaidvaporgivingrisetoenhancedemis 
sionofatomicspectralradiationfrom Saidatoms,anda 
transparentviewingwindow in the envelope through 
whichthephenomenainside the envelope may be ob 
served. 
9.Anatomic spectra11amp as claimedin claim 8, 

whereinatleastoneelectrode ofthe SaidSecondsetisat 
1eastpartycoatedwithathermionicaly emissivemate? 
rialand providedwith heatingmeans wherebythe Said 
atleastoneelectrodemaybeheated, 
10.Anatomicspectrallampcomprisingasealed cylin 

dricalenvelopecontainingararegasatapressure ofthe 
order of1milimeter of mercury,firstelectrode means 
withinthe envelope and mounted in one end Surface 
thereof,saidfirstelectrode means comprisinga holow 
cyindrica1cathode andan anode,forproducingafrst 
electricglowdischarge whichiscapable ofgivingrise by 
cathodicsputteringto anatomic vaporcharacteristicof 
thematerialofthe cathode,second electrode meanslo catedwithintheenvelopeand beingelectricalyisolated 
from said frstmeans,forproducinga Second electric 
glow discharge,protective envelopes partly Surrounding 
the electrodes ofthe secondelectrode means,Said pro 
tectingenvelopesbeingsoarrangedandso providedwith 
openingsthatthe second electric discharge is confned 
intoarelativelynarrow beam which passesthrough Said 
atomicvaporinthevicinity ofthe holowcathode ofthe 
frstelectrodemeansina direction Substantialy perpen 
diculartotheaxisofsaid holow cathode therebytopro 
duce excitation oftheatomsin Saidvaporgivingriseto 
enhanced emission of atomic spectral radiation from 
said atoms,and a transparent viewing window in the 
otherend surface ofthe envelope through with the phe 
nomenainside the envelope may be observed? 
?1.Anatomic spectrallamp as claimedin claim10, 

wherein the cathode of the second set ofelectrodesisa 
folowcathode. 
?2.Anatomic spectrallampas claimedin claim10, 

whereinatleastoneelectrode ofthesaidsecondsetcom 
prisesa flament whichisatleast partly coated with a 
thermionically emissive material and whichis adapted 
tobe heated bythe passage ofan electricalcurrentthere 
through? 
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